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Abstract 



PROBLEM TO BE SOLVED: To lessen influence of a displacement of a point 
light source to a light incoming part, by providing plural small holes or grooves 
ranging to an external part in the vicinity of the light incoming part, and by 
diffusing and reflecting the introduced light inward in the boundary of the small 
hole or groove. 

SOLUTION: Longitudinal stripes 30 are provided on a light incoming part 24 
facing a point light source and areas on its both sides. Thereby, light (f) 
incoming into a light guide plate 22 from the light incoming part 24 and its 
periphery is directed toward the corner part of the photo-conductive plate 22 by 
the light incoming part 24, and is also diffused on a parallel plane to a light 
outgoing emission surface by the longitudinal stripes 30. The longitudinal 
stripes 30 provided on both sides of the light incoming part 24 also introduce 
light from the point light source into the light guide plate 22 without being totally 
reflected Accordingly, light utilization efficiency can be enhanced by a surface 
light source device using this type of light guide plate 22. In addition, luminance 
distribution on the light outgoing emission surface can be uniformed, and 
particularly the corner of the light guide plate 22 is prevented from darkening. 
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CLAIMS 



[Claim(s)] Qr more stornata or slots which stand in a row outside 

[Claim 1] The light guide plate ^ZZ^ Z To^Z^o by carrying out diffuse reflection of 
near the aforementioned optical .nc.dence se ton, an .s ch aforemention ed stoma or a slot ,n 

the introduced light in the direction of ^^Zl^otZ optica, incidence section inside, and 

[C ,aim fl As ma k e into an optica, outgoing ^ *^ ^=2 = 1— the 
rectangular ^Me^^^^^ l h ^ aforementioned optica, 

field where area is small, the ^entoned stoma «h ch ^ ^ ^ field rf an oppos)te 

outgoing radiation side from the ■^^^? pta i 0 f the aforementioned optica, outgoing 



plate mostly. 



[C,m3 ]L ig„^ 

section which counters this .ight source ^ 8 equipped witn the above, an 
from an optica, outgoing rad.at.on s.de It s 80 d near ^ aforementioned opt.ca. 

[Cairn 41 Surface .** source equipment character^ ^^^^^ 
aforementioned light source, and sou rce equipment which has the light 

the aforementioned optica. *^ h ^"^£j^d from the optica, incidence section wh.ch 
source and the .ight guide p.ate wh.oh ^f**^^ t0 the shape of a fle.d from an op,ca. 
counters this light source .ns.de, and carr.es out o g 



outgoing radiation side. 



d'ffuse the Sight which prepares two or 
[Claim 5] The surface light source ^ e °\ C ^^XLZl^ an optical outgoing-radiation 
m ore eyes a line were prolonged ^^J^^^M light guide plate in the surface 
side in the aforementioned opfcal .ncdence sector of £ ^ |jght 

fight source equipment which has the ^^J^Z light source inside, and carries out 
introduced from the optica, ^.^t^^^^ ^ ^ ^ ^ 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
equipment, etc. 

guide plates 2. the light-emtong parts 3. nd reflect* P ^ ^ ^ res|n wlth . hlg h 

fabricated by transparence, such inferior surface of tongue of a light gu.de p.ate 

refractive index, and the dtffus.on pattern 5 » formed ^ |ight _ efnitting part 3 

2 of concavo-convex processing dot pnnf ng of ^se eft . ^ ^ ^ Em 

m ounted the so-called point light sources 7 such a* wo ^ ^ ref|ectmg p| 4 

Diode). on the circu* board 6, an ^^^^nJL factor, and the both-sides sect.on ,s 

[0003]A deeriscarriedou,andassho W n ; ndra^ 

SI ****** -* * 3 " d «" ^ESli tth^nght guide plate 2 interior. If incidence 
in the light guide plate 2 interior by carrying out total ret.ec g reflect , on of (t 

of »e Stfof the light guide p.ate 2 interior - J^^^Tft. critical angle of tota. reflection 
ctied out and the .ight f reflected *££££Z** outgoing radiation side 10 shell 
Lards the optical outgoing radiat.on s.de 10 .s token h*A ,n tn P ^ part 

[0004] By .fleeting by the dif.sion pattern 5 of ^C^C^"^ 
^g^engMwh^ 

[0 005] the above surface light source events ^^^TS- gained 
POweHzing sake - the point light 1 ^ *» J a , er _ a line ft. a cold 

namely, the thing for which the pent l.ght source 7 ,s a I )ow -p 0 weHzat,on more, to 

ca ^ode-ray tube - the light ^^^2 surface light source e.uipment with l.tt, 
reduce the number of one point light source preferably . des.red. 

brightness dispers.cn by h.gh bnghtness oy 

• ♦ r.«M- source) As shown in drawing 4 . the surface 
[,006] (Surface N» 5 »rc* — *? ^1 7 ,** b.co- *. - > f 



• m pnt 1 1 it is more efficient than the surface 

light source equipment 1 or struct 
distribution is obtained. 

f 1 1 of structure as shown in drawing 4 , as 
C0009] Consequently, with the surface £"3^, 2 eas „y and it is shown in drawing the 
ight stops being able to arrive at the <^ «*™^ gave ^ slash is dark space 12). Drawing 7 
Iter of a light guide p.ate becomes V,ng 6 . and the ununiformity of lum.nance 

shows the luminance distribute wh.ch met A1 AZ «.n 
^butionhasgenerated.especianynearthes.deS. 

[0 010] Since the light which similarly ^^^^7^^^ 1 ^ 
L» Juide plate 2 also with the surface l.ght source equ.pm rf a ^ ^ p|atfi 2> 

t X spread light cannot reach the portion corresponding to between ^ ^ ^ ^ 

L " J .• „ t n. *u<» I opt euide plate z line uie . h con cave 

optical incidence section lo ... t..e - 7 , s made to cout.«, -n » - 

shown in drawing 10 or drawing 1 1 . Thus, . the pent hght so ^ ^ ^ ^ „ 

I incidence section 13 is formed in ^ '^X^ is carried out on the side 8 of a light gu.de 
ioh can also incorporate the light by wh.ch to* . ^ ^ ^ ^ 

p,ate 2 from the optical incidence sect.on 3 1 ^t gu ^ ^ ^ ^ ^ ^ Q . ^ de 

from the side of the optical incdence sect on 13 ,s retr tQ ^ comer of a hght gu.de 

p.ate2if» r ^ 

. , | f t u e required quantity of ugnt 
W fl Here. — a rac^a. W* » ?^JZ££ZSL * <■» - ' ~*T* 



necessary t0 distribute most many 

Tquantity of light of a diffusion pattern ,s denned tha bngh when 
HO / whole ] optica, outgoing radiafon. ^^^^ incide nce section 13 is formed , shown 
0 degree a direction ^^^ ^ j£lt « qu antity of lights are sent ,n each 
by drawing 15 . However, s.nce there .s a loss 

direction for a while rather than th.s. nce section shifts from 

[0013] However, when the position > 0 '^ 

L design position shown with a dashed l.ne to ^ a |ight _ emitting part etc.. the 

2 errofat the time of the ^^^^5^ *r this position gap w, disappear, 
beam of light M shown in draw.ng 16 and drawing W ^ ^ newly occur . And * e 

and the beam of light f5 shown in draw.ng 16 and drawm 1 beam ofl.ghtfS. 

quantity of Kg* increases, brightness b^^^^^i]©™^-^*^ 

source 7. . 

nf the case where the number of the point light 
[0014] In addition, although explained taking the case of W ^ ^ ^ source 

Ices is one here, even when two or T^^^. point lig ht source goes ^ 
equipment of drawing 1 . there is same p ^ H °^ Qn by p|ane vie w within a light gu.de plate, the 

C0O.a] Th, PUC «K«h it i, _d. in ^^^^^^^^^ . 
radiation side. out 

[0 „, a „ - h «. ■* r^STni^ ss: ^-^jf * m 



beam of W* «•** °«*°> «* "» 1 * e "" 10 .quota". «->«•*« ° f bri8hW5S , 

4aributo * — o« to. ™ ;irj^„ can b. k e« u*™ .... . ft. *— - 

. • 9 makes the field where monotonous abbreviation rectangular 
[001 8] An embodiment according to c outgoing radiation side in a light guide plate accord.ng 
paral.elepiped-.ike transparent area ■ . .arge « where area is sma „. the aforementioned 

cpol aid. m.d. for ft. «hol. to fx . ~ff~*I !»■«•• 

it can prevent that a shadow arises behind a stoma. 

* v^h h** the light guide plate which surface light source 
[0020] In the surface light source '^^^^^ optica, incidence section which 
equipment according to claim 3 extends the hght «£*»™L out outgoing radiation to the shape of a 
outers the light source and this light source ,n o-.ots which stand in a row outside are 
fie .d from an optica, outgoing rad.at.on aforementioned .ight guide p.ate, and 

prepared near the aforementioned optica. .nadence _section o ^ ^^.^ ^ ^ 

^^^^^ - - ^ °" 3 ^ ^ ^ 



plate in - 

aforementioned stoma or a slot. 



• a- to the claim 3 since the stoma or slot which 
[0021] If it is in the surface light source equipment ntatad t • ^ near ^ 

tarries out diffuse reflection of the .ight ^^^^ lig ht introduced in the .ight guide 
optica, incidence section of a light gu.de plate, diffuse reflection Consequently , eve n if the 

piate from the optica! incidence section . earned out by a rtoma by 
osition of the light source to the optica. uniformity is suppressed. 



design position. 



laim 4 is characterized by forming irregularity in the 
[0022] Surface light source equipment according to c ^ ^ aforementioned , igh t 

front face of the aforementioned hght source in tne surface Hght source equipment wh.ch 
guide plate from the '^^.f^J^^^ Hght introduced from the optica, incidence 
has the Hght source and the light gu.de plate wh c extends ^ gn ^ ^ ^ rf & ^ 

section which counters this light source .ns.de. and carnes out 
from an optical outgoing radiation s.de. 



* • a- to the claim 4, since irregularity is prepared on 
r0023l If it is in the surface light source equipment indicated t ^ case 

^ surface o^the light source, the light introduced position of the light source to the 

ssrs-'— — »— — — 

STLide Plate with an optal outtow ■»*■"«' "* "L, rfU ,. af „ eme «ion e d light t*» * 

rev. «. *— trsr - - - - - - ■ - ,s ais ° 

eve the aforementioned l.ne. Here, it is narro 
eye urea :„ thic snecification. 



contained in tne biu t line diffuse the light 

[0025] If it is in the surface light source •fT*"^ tTo^^^ ** tiv 
Suoed from the optical incidence section ,s diffuse d by eye a line. Consequently. 



ou^r' — 

shifts from a design position. 



d , 2 , ■„ o. «— * — — !- * is .Led 

T00271 The optica, big incidence section 24 is cut in " ^guMe plate 22. As 

to the optical outgoing radiafon side 23 . " n, ^ y reinforC ement 30 casting a light guide ; plate 22 
optica, incidence section 24. mo.ding _ ^ time of molding of a light gu.de p ate 22 



i • ,4 *n thP field of the optical incidence 

rays hardening resin by La Stampa. u 

point lUht S ~rce 25 which cam.d oat tho ^ ^fcc cap. and tha light fl 

the light A ganaratad whan tha pent teM «re 25^ surface ^ 

there being no vertical rein.o—m.m luminance distribution which ...e. 

point .ight source 25 is distributed and ££££ the so.id line curve 31 shows to dra.ng 23 
^ optica, outgoing -^^3 ^ ^ rf ^ ^ reinforcement of drawing 

(finance reason, being conspicuous. 

and brightness nonuniform^ stops ^ ^ ^ ^ 

COO^Ontheo.erhand.na^ 

i.* - oA w*<* able to be formed, since tne suppressed that a lot 

incidence section 24 was aDie w » shown in drawing H\ , it is t>iw 

^rrr^^^- : ^•■ fc -''*•■ ,,,-, * • 



ex p,ned^^ 

point light sources 25 is used, as shown ,n « 2 LEv. ^ ^ ^ ^ apd was 

field of the optica, incidence section 24 £ ^ ^ equip(nent 34. and its both sides, 

prepared in the light guide plate 22 jf it can make the ununiformity of luminance 

respectively, while raising the use a^*- ^ , hard coming t0 gene rate 

distribution small and the position of the point l.ght 
brightness nonuniformity. 

w.~h it i* exDanded and shown near the optical 
[0033] (2nd operation gestalt) Drawing 26 is a plan .n wh.ch * P ^ ^ was 

SSnce section 24 of the light guide ^^T^TZ^ incidence section 24 and its both 
fractured in part If it is in this y^^J^Ll reinforcements 30 by forming a vertical 

formation of the vertical reinforcement 30. 

hPtween vertical reinforcements 30 does 
[0034] Since the light which passed the «^^J^ diffusing , according to these operation 
not spread to the light which passe the v rtic .^.^ can be adjuste d in a light gu.de 
g esta.ten. the diffusing capacty of the ™*£ZZmfM of a vertical reinforcement 30. and a verbca. 
plate 22 by [ of the flat-surface porbon 35 between the 
reinforcement 30 ] changing comparat.vely. 

COOSoKSrdopera^ 

, ig ht source equipment 41 accordmg [ drawing 28] tort* m ^ near 

intention and drawing 29 are *• «^ £ Z£ Tan 7£* were fractured in part If it is in this 
optica, incidence section 24 of the W ^?*?^" 24 .„ surrounde d. two or more stomata 
surface .ight source equipment 41. as the of a light ^e p.ate 22. Each stoma 42 ,s 

42 are formed in the optica, incidence section 24 ^cum£ side M 

carrying out the shape of a pillar, .s prepared at nght angles to ^ rf ^ opposite s|de 

eTared. and is penetrated to the optica. -J^^^ t0 prepare in the un-effective held 
However, as shown in drawing 30 .as for eac torn • 42. -t ^ ^ s)de , n ^ 

[0036 ] Thus, if a stoma 42 is formed in the T ^^^^ 5 
which carried out incidence into the l.ght gu, e pa e 22 fr m ^ P ^ ^ 

the .ight f which hit the stoma 42 as ^^ ^Z interior in a stoma 42. Consequent y. the 
according to the interface of a stoma 42 and the space ot ^ ^ ^ fay * 

same operation effect as the vertical re.nforcemen 30 n the s P^ ^ from ^ ^ 

stomal That i, when the lightfwhich ^^^Z***^**™^**"- 
incidence section 24 diffuses ,n a stoma 42, ^a.s ^ ^ ^ ^ stoma 42 h 



» 42 can enlarge the diffusion effect of the light 

[00371 Moreover, the cross-section configuration o a stoma « ^ ^ ^ from ^ ; t 
by the stoma 42, if it is made to become for t to be perpendicular |y with it For example, the 

, ight source 25 comes, and short in the direction ^ £n£ PJP ^ ^ ^ fc ^ 

ots-section configuration of a stoma ,42 » ^ anTparal.e, by which the light f from the pent 
direction of a major axis of the e.l.pse become ion of ^ lignt int o a stoma 42 

m source 25 come, as shown m drawn 31 . f t does -n ^ ^ ^ ^ ^ rce 

5=~2~:r_v.sr 

■ , „„ 32 the cross-section configuration of a stoma 42 can be made 
[0038] Furthermore, as shown ,n drawmg 3 . *e cr o. rf ^ |ight f which CO mes 

into a wedge shape, if a wedge-shaped nos . rfem - * 42 ^ fae suppressed , ^ reflection 

[0039] In addition, this operation form explained ti,e case of ^ ^^^^ 27 
operation fom, is applicable also -to tine ^ in drawing 33 . 

equipped with two or more point l.ght sources a, 

[0040] (4th operation form) Drawing 34 a " d .^ 

structure of the stoma 42 by still more nearly another opera ^ rf ^ or more 

p,ate 22 fractured the part With this °>'^™^ nce sec tion 24 of a light guide plate 22 in 
stomata 42 prepared in the "^'^^ZZ opposite side, they are not given to the optical 
respect of [ 43 ] the optical outgo.ng rad.ation 23 and the 
outgoing radiation side 23. 

• • u w.„A * stoma 42 (the point light source 25 and 
[0041] Although there is a possibility «*^™™™^^Z*e upper and lower sides which 
opposite side), and becoming da* space -n the optica, outgoing radiation side 23 

were stated with the 3rd operation form If . stom ,42 does not ^ ^ ^ 

-fce this operation*^ 

radiation side 23, as snown m dr«w.ng -i . » • of stoma 4* earned out 

wil , reach behind a stoma 42 through th.s crev,c. ^ as shown in drawing 35 . it ,s 

in respect of [ 43 ] the optical outgo.ng rad.ation 23 andthe J» ^ plate 22> and the 

reflect by the reflecting plate 26 ^Lrns to the light guide plate 22 interior ,n 

behind a stoma 42 and becoming dark beh.nd. 

, n fQm the am0U nt of diffusion of light can also be adjusted by adjust-ng 
[0042] Moreover, with this operat.on form the amount 
2 height of a stoma 42, and the interval of stoma 42. 

f *p stoma 42 to the cross-section configurat.on of a 



surfece of a et.ma 42 42 ,„,„,«„ «,. opto, «*«*« rtf s.de 23 for 

become so ml ft* the erode aecfon of a PP rf a ^ , 2 „ |ost as shov< „ 

example, a stoma 42 ie made into the shepe of « eon. and tit PP f ^ 

„ 37 in eeder to prevent thie. . -M-J - „ ». ^ ^ redletlon aide 

23 in the upper part of a stoma <\l, anu u 

,0441 (5. nation Drawing 33 is 

source equipment 51 by sti.. more near* surface . ^ un dersurface. or vertical both 

source equipment 51, two or more slots 52 ^are cut .n w PP ^ ^ ^ jn draw|ng 

sides of a light guide plate 22 in the circumference of ft optica n ^ ^ ^ ^ 

39 . the slot 52 is formed in the abbreviation rad«U -that each eng» & ^ ^ 52 „ formed 

direction of the light f which comes by plane v.ew from carried ^ h ^ various 

in the boi.ed-fish-paste form as shown ,n drawmg 40 ^e ^ ^ ^ from ^ point 

directions by the lightf by ^«^£%£TJL incidence section 24. and being 
light source 25 advancing into a l.ght gu.de plate 22 from tn P ^ ^ ^ ^ ^ 

reflected in a slot 52 in a slot 52. Consequentiy^^ ^ Even if ^ point 

22. and brightness ^/^^^ section 24 especially according to 
light source 25 is carrying out the I^^Lity. Moreover, a slot 52 is the direction and 

the error, it is hard coming to generate bnghftess nonun, y ^ ^ & ^ ^ 

parallel to which light progresses, and each Ugh t f » acc ^ ed ^ design of a diffus ion pattern 

perpendicularly with the travelling ^^t^J^ etc. are adjusted, the diffusion degree 

irregularity as shown as a vertical reinforcement 

c ■ a nn. ica ble also to the surface light source equipment 53 which was 
[0045] Moreover, this more optica, incidence sections 24. as shown ,n 

able to form two or more point light sources a ana 



drawing 41 



surface lignt source eqJipm-nw y ce )|gnt source equiprno , ,tvi. .rw 

is formed in the front face of the po.nt hght source 25 if t , . ^ mould resin 64 in a 

is. as shown in drawing 43 . the point light 62 is ^ * *"* 
lum inescence chip 63 like a Light Emitting D ' ode ^ P ^ a t e Adjust to be only able to diffuse light in it 

faoe of this mould resin 64. What is necessary ,s nott £ a !«• J direction 

as this diffusion pattern 62. although the of Lstra.o, Since the covering 

perpendicular to the covering section 29 is expresse ^ leak tQ ^ upper 



diffusion pattern 62. 



being conspicuous. 



DESCRIPTION OF DRAWINGS 



st:r:s — — — « — ai surface m source 

[SnTW^^ 

[Drawing 3] It is the plan showing the ^^J^ J* source equipment 
[Drawing 4] it is the plan showing ano*er 0 % cal incide nce section. 

[Drawing 5] It is drawing showing *e behav o of * . n ^ ^ 

[Drawing 6] It is drawing showing the dark space c ^urt V* ^ rf g ^ ^ plate 

[Drawing 7] It is drawing showing the luminance distnbut,on wh 

ZZXSZ** showing the dark space of -ther conventional surface ,ight 

[Drawing 9] It is drawing show.ng ********** wh.ch m 

zxi^ - — **- met 0,-02 line " *■ ,m 

[Drawing U] it is oraw.n 6 ex K ia.n.n B 

prepared the concave optical incidence se ^° n . jon of |ight and the quantity of light 

drawing 15]«t is drawing showing ^e^ 
[Drawing 16] It is drawing show.ng change ot the 

, ig ht source shifts. f a beam of , ight when the position of the point 

[Drawing 17] It is drawing showing change of the behavior 

light source shifts. . h - h met D 1 -D2 line of drawing 1 7 . 

[Sawing 1 8] It is drawing showing the .uminanc ^ surface light sourc e equipment by 1 

[Drawing 19] It is the decomposit.cn perspective d.agram 

operation gestalt of this invention. reinforcement prepared in the 

[Drawing 20] It is the expansion perspective d.agram show.ng 

optical incidence section. . . drawing snow j n g change of the 

[Drawing 21] In surface light source equipment same as the 



I 



fDrowing 29] K * «» W"" P>™»*« * aer ™ 

(Drawing 31] In still more nearly mother operation g fractured in pert 

IrZtLoon^eeUb^ 

drawing 32] In still more ~arty another op.ret.on ga jn ^ 

TZL ^trrZtC-n^ing *. "rrapn Kg* e~roe W ipmsn, 2, 

-nl It is the decomposition perspective u.a B 
^ ^ nil another oP^on „ »e stoma er « more nee* »o*er 

(Drawing 34] It ie the cross section ehow.ng th. 

nee* Uer oper^nn p-* - » — ^ ^ secU 

(Drawing 39] I. is «. — *" ^-1^ * -* ' ~ " -* 

[Drawing 40] it ie the expansion perspective 

Jo"" " lg 41] It is the — PereP^e o«am th. sorfac. m — 

^ — ST. -* showing .a «*- «* «« 



[Description of Notations] 

22 Light Guide Plate 

23 Optical Outgoing Radiation Side 

24 Optical Incidence Section 



25 Point Light Source 

26 Reflecting Plate 

27 Light-emitting Part 

30 Vertical Reinforcement 
35 Flat-Surface Portion 
42 Stoma 
52 Slot 

62 Diffusion Pattern 
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